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^ (54) Title: NEW PROCESS FOR TREATING CORK STOPPERS OR PLANKS FOR THE REDUCTION OF STRANGE ARO- 
^ MAS, NAMELY 2,4,6 TRICHOROANISOLE 

m 
© 

(57) Abstract: The invention relates to a new extraction process, applicable to the elimination of contaminants such as 2,4,6-tri- 
choloroanisole (TCA), that affect sensory characters of bottled wines stoppered with cork. It involves the use of an organic solvent, 
namely (alcohol/water), vapour mixture that contacts cork stoppers to be treated. Recovery of cork stoppers lost reaches 50 % in 
terms of TCA levels. 
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DESCRIPTION 



"NEW PROCESS FOR TREATING CORK STOPPERS OR PLANKS 
5 FOR THE REDUCTION OF STRANGE AROMAS, NAMELY 

2,4,6-TmCHLOROANISOLE" 



Field of application 

10 

This invention aims to recover cork stoppers lots that show to he 
highly contaminated with 2,4,6-trichloroanisole. These lots can not be used as 
such for the purpose of sealing wine bottles due to their effect in the sensory 
characters of the wine. Therefore, this invention allows to render an important 
1 5 value of the rejected lots. 



Background of the invention 

Cork stoppers are used worldwide and for centuries for the 
20 stoppering of wine bottles. 



The cork industry has grown according to the needs of the new 
markets but still deals with an important handicap: the occurrence of corks with 
strange aromas off-aromas") that may damage wine; this represents an 
25 important yearly cost both to the industry and to the wineries, the first due to the 
need of segregating the affected lots and the second due to the damage that from 
time to time is identified by the consumer in the wine botdes. 

The inventors were involved in a research program called 
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tc NEUTRACORK" in which they developed the described invention to solve the 
problem of rejecting cork lots and to avoid the occurrence of wine bottles 
spoiled. 

5 Subject directly related patents were not found. However there are a 

few patents describing processes applied to cork stoppers, but with different uses. 

The european patent EP 0 279 206, granted in 24th October 1990, 
describe a process for sterilization of cork stoppers using water with ozone. 

10 

The European patent application EP 0 515 806, filed in 6th April 
1992, describe a process for surface treatment of cork with glycerine to which a 
surfactant and silicon based emulsion are added for biological and chemical - 
physical protection of cork stoppers. 

15 

The European patent EP 0 465 830, granted in 25th January 1995, 
is related with a surface coating for hot and cold lubrication and plasticization of 
cork stoppers. 

20 The European patent application EP 0 351 503, filed in 2nd May 

1989, is related with a surface coating applied to cold bleaching treatment. 

The European patent application EP 1 049 492, filed in 4th January 
1999, describe the use of microwave radiation to sterilize, reduce chemical 
25 contaminants and to improve the polymerization, hardening and stabilization of 
adhesives in agglomerated corks. 

The European patent application EP 0 853 533, filed in 3rd October 
1996, concerns to a catalase solution able to neutralize peroxide residues on 
30 corks. 
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None of these patents solve the problem of the liquid phase 
extractions restrictions. The extraction in liquid phase couldn't be effective 
facing substances responsible for off-aromas, namely TCA, present in the interior 
5 of the cork stopper in areas where the washing solvents not even arrive, at 
feasible industrial extraction periods. 

Summary of the invention 

10 The present invention concerns to a process in gas phase for 

extraction of TCA, and other volatile substances that can confer strange aromas 
to cork stoppers, during further use. The cited process consists in making an 
ethanolic current and water vapour pass through the cork stoppers, extracting 
TCA, and other related volatile substances. 

15 

Description of the figures 

Figure 1 concerns to a TCA vapour pressure versus temperature 

curve. 

20 

Figure 2 is a schematic diagram of the equipment in what A 
represent the pending bag, B represent the hook, C represent the internal I section 
beam, D represent the door and E represent the external I section beam. 

25 Figure 3 is a schematic representation of the extraction equipment 

made out of glass and developed at laboratorial scale, in which A represents the 
vessel, B represents the extraction solvent, C the thermometer, D the reactor for 
corks, F the metallic net, G the condensor and H the collecting bulb. 
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Detailed Description of the Invention 
1. Object of the Invention 

5 The object of the invention consists on a process for the extraction 

of strange aromas in cork stoppers or planks, comprising the use of gaseous 
mixtures essentially based on water vapour and an organic solvent vapour in 
presence of air, in a semi-continuous system. 

10 In a preferred embodiment the organic solvent is an alcohol. 

In a further more preferred embodiment the alcohol is ethanol. 

The gaseous phase consists, usually, of a mixture of ethanol vapour, 
15 water vapour and air, in volumetric proportions from (2:10:88) to (20:75:5). 

Preferably the gaseous phase consists of a mixture which 
proportions vary between (12:1 8:70) to (1 8:22:60). 

20 The cork stoppers or planks are expose^to^^^ent of circulating 

gas during a period from 10 minutes to 10 hours, Preferably during a period from 
1 to 6 hours. ^^-y 

The process is usually performed at a temperature between 25 and 
25 100 °C, preferably between 40 and 80 °C. 



The pressure used take place from 0.01 to 2 bar, the atmospheric 
pressure being more advisable. 
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The cork stoppers or planks are put inside a perforated bag, 
composed by any net, perforated film, metallic wire or by another retention 
method that allows the progression of the gaseous current 

5 The cork stoppers are moved by mechanical device assuring that 

the gas does not exclusively go through preferential paths. 

The gaseous mixture is previously produced and partially 
recirculated or removed immediately after going through the cork. The cooling of 
10 cork after treatment is made with air, either forced or exposed to natural 
convection. 

The removed TCA, as well as other off-aroma compounds removed 
are retained in a gas washing system, either by contact in an absorption tower or 
15 by the use of a trap with liquid nitrogen or even by catalytic incineration of 
excess vapour. 

2. Experimental part 

20 This process was developed at lab pilot plant scale in a system that 

allowed to treat 250 cork stoppers in each batch. Analysis of results was based on 
the physical structure of the stoppers, on their sensory quality and sealing 
properties. It was confirmed that the level of volatile contaminants decreases 
from 20% to 80%, and that physical and sealing properties are preserved under 

25 the defined temperature and with no condensation of vapour on the stoppers. 

The system under description has several analogies to the vapour 
degreasing operation usually applied to metallic pieces. This system does not 
adopt an horizontal rotative cylinder as per washing corks equipment: this was 
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decided having in mind that these systems are not provided with adequate sealing 
parts in order to avoid vapour spoilage, even with the use of flange and soft seal; 
on the other hand, their pivoting axe beam and the cover itself would have to be 
reinforced to prevent distortion. 

5 

In gas phase extraction it is intended to make an alcohol (or another 
organic solvent) flow pass through the coik stoppers, particularly ethanol, and 
water vapour, with the aim of extracting TCA and other volatile compounds that 
may confer aromas during further use of the cork stopper. 

10 

Process parameters were achieved, following several trials, based 
on the following criteria: 

2.1. Temperature 

15 

Temperature is an important parameter as: 
it increases TCA vapour pressure (see figure 1). 
it increases diffusion kinetics in the pores through 3 mechanisms: 
a) increases diffusion coefficient in liquid and solid phases 
20 b) increases diffusion promoting gradient 

c) slightly increases the permeability of intercellular septa 

Preliminary tests demonstrated that at 70°C (and clearly at 80°C) 
there were irreversible distortions of the stoppers after cooling. Therefore process 
25 has to be undertaken 5 to 10 °C under the temperature at which distortions 
appear: it was decided to operate under 60°C; temperature at which no distortion 
occurred and favourable extraction was achieved. 
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10 



2.2. Pressure 

Vapour pressure curves for TCA would suggest that there would be 
some advantage_tn working under small pressure conditions. However, during 



prelimkary/tests corks presented distortion evidence after extraction. 

It was then decided to adopt normal pressure: good extraction 
results were achieved and simultaneously there was a considerable cost reduction 
with the equipment when compared to the low pressure system. 

23. Gaseous flow 

Gaseous flow reduces the thickness of the laminar limit layer at the 
corks surface therefore promoting an effective concentration very low at the 
15 surface: this obviously increases the gradient promoting diffusion./ 



Gaseous ethanol/water flow is promoted by a compressed air flow 
applied to the chamber where the vapour mixture is induced. Flow was adjusted 
to 45 - 50 litres of compressed air/hour, however, it should be noted that this is a 
20 variable depending on the scale of the extraction system (preliminary tests were 
performed in a 5000 cm 3 extraction chamber) and therefore should be optimised 
through pilot trials at industrial scale. 

Besides this issue, it is important to assure Jh at all sto ppers_are 
25 submitted to the gas flow: this can be difficult in a big dimension container (bag), 
mainly to the corks kept in the inside of the bag. Therefore it is very important 
that the stoppers container is "turned" several times in order to minimize the 
probability that some corks are not exposedjojhega^ 
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2.4. Admission and extraction chamber dimensions 

In logistic terms, it would be preferable to use bags as the ones that 
are used to transfer and temporarily store corks in the factory. 

5 

Due to the fact that these are rather big, the admission door should 
be at least 70 x 60 cm large, some height to be added for a moving beam to pass 
and transfer corks (see figure 2). 

10 The seal door should be provided with a soft seal (similar to the 

used in submarines) and a system with cable and balance weight, or string 
balance weight (roller), for easy bag transfer (similar to the system used for 
handling heavy tools). 

15 2.5. Time for extraction 

The extraction time to remove TCA depends on several factors 
graded qualitatively according to Table 1 : 

20 Table 1 

Dependence of extraction 



Variable 


Dependence 
degree 


Temperature 


Strong 


Pressure 


Strong 


Gas flow 


Medium 


Corks dimensions 


Weak 


Gas composition 


Weak 
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For experimental tests conditions (extraction temperature = 60 °C; 
atmospheric pressure; air flow - 45 1/h) the optimal extraction time was 2 hours. 

5 2.6. Heating system /Energy consumption 

In conceptual terms, heating system for the extraction liquid to 
evaporate could be done with steam at 7bar (corresponding to AT --65 °C), or 
using ohmic resistance in a sealed system. 

10 

The fact that heating with steam involves steam boiler facilities and 
industrial water treatment system (ionic permute), it seems to be easier and 
techno-economically more advantageous the use of electrical system. 

15 Chamber shall have to be periodically submitted to chemical 

cleaning, (every 6 months). 

In case steam boiler with natural gas is adopted, it would be 
possible to use part of the vented warm steam instead of air, therefore with 
20 considerable energy economy in the whole process. This would require fan with 
booster function, filter and mixing device, and control temperature to prevent 
over heating (at start or make-up). 

3. Examples 

25 

Following examples aim to describe this invention are not to be 
limitating of its use. 
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Example 1 

The washing assays with injection of ozone in liquid phase took 
place as the following: assembly of the equipment (ozonator) with capacity to 
5 produce 5g/hr of ozone, adapted to the 50,000 cork stoppers washing drum. The 
experiences took place over a batch of 20,000 cork stoppers exposed to different 
washing conditions with aqueous solutions enriched in ozone. The washing water 
was totally recycled and being renewed every 30 minutes. The operating 
conditions are evident in next Table: 

10 

Table 2 

Test conditions for the comparative example 



Production of ozone 


5 g/hour 


Temperature 


Ambient 


Pressure 


Atmospheric 


Proportion per cork stopper 


From 0,06 to 1 mg/cork stopper 


Time of contact 


15 min 1 hour 5 hours 11 hours 



15 These test have shown that the penetration of liquid phase is 

relatively reduced, from 1 to 2 mm after 6 hours. In areas of the cork stoppers 
with macroporosity, also observe a radial penetration regarding the pore not 
exceeding 2 mm. 

20 Several assays in liquid phase wore done and, although with some 

positive results, do not eliminate TCA totally. 



r 
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Example 2 

The extraction took place in a glass vapour extraction equipment 
designed for the purpose and with such geometry that condensation does not take 
5 place over where the corks are located, as schematised in figure 3. 

A gaseous mixture composed by ethanol vapour and water vapour, 
pass through the net bag with cork stoppers, in a flow of 48 L/hr, for 1 hour, at 
atmospheric pressure and at 60 °C. The cork stoppers were revolved periodically 
10 to assure the same exposure to the gaseous current. 

Example 3 and 4 

Following the procedure referred in example 2, several assays took 
15 place, at experimental conditions performed in Table 3. 



Table 3 

Conditions under which extraction could be done 



Ex. Nr. 


Time for extraction 


Flow 


Temperature 


Pressure 


3 


2 hours 








4 


5 hours 



20 

4. Results 

Samples were analysed in terms of their sensory quality: stoppers 
were, individually, immerged in 100 mL of white wine, during 24 hours, 
25 thereafter proceeded to olfactive assessment of the wine (comparative). 
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All specimens were analysed by a minimum of 3 assessors, the 
presence of TCA being positive whenever 2 of them coincide in the description 
of the aroma. 

It was also analysed the occurrence of possible dimensional 
stability alteration of corks, through visual inspection and monitoring the 
dimensions of the corks before and after treatment. 

The obtained results for these tests are compiled in table 4. 



Table 4 

Description of corks submitted to treatment trials 



Example 


Sensory analysis for TCA % 


Distortion of 
Corks 


Before Extraction 


After Extraction 


1 

(Comparative) 


5.0 


4.2 


Strong change of 
cork surface at 5 
hours of 
treatment 


2 


2.7 


2.0 


Absent 


3 


2.9 


1.5 


Absent 


3.8 


1.3 


Absent 


2.8 


1.2 


Absent 


4 


2.7 


1.5 


Absent 


5.8 


2.4 


Absent 
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5. Conclusions 

It is possible to conclude using data from table 4 and the different 
trials that took place that statistical treatment of sensory analysis results show 
5 consistent improvement of residual levels of TC A in the examples corresponding 
to vapour phase extraction; same improvement is not observed in trials using 
ozone (example 1). 
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CLAIMS 

1. Process for extraction of strange aromas in code stoppers or 
planks, characterized by the use of a gaseous mixture based on water vapour and 

5 an organic solvent vapour, in presence of air, and working semi-continuously. 

2. Process according to claim 1, characterized in that the 
organic solvent is an alcohol. 

10 3. Process according to claim 2, characterized in that the 

mentioned alcohol is ethanol. 

4. Process, according to any of claims 1 to 3, characterized in 
that the gaseous phase comprises a mixture of ethanol vapour, water vapour and 

15 atmospheric air in proportions from (2:10:88) to (20:15:65). 

5. Process, according to claim 4, characterized in that the 
gaseous phase comprises proportions standing between (12:18:70) and 
(18:22:60). 

20 

6. Process, according to any of claims 1 to 5, characterized in 
that the cork stoppers or planks are exposed to a circulating gas flow for a period 
from lOmin to 10 hours. 

25 7. Process according to claim 6, characterized in that the cork 

stoppers or planks are exposed to the gaseous phase during a period from 1 to 6 
hours. 
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8. Process, according to any of claims 1 to 7, characterized in 
that the process is made at a temperature from 25 to 100 °C. 

9. Process according to claim 8, characterized in that the 
5 process is performed at a temperature from 40 to 80 °C. 

10. Process, according to any of claims 1 to 9, characterized in 
that the process is performed at a pressure from 0.01 to 2 bar. 

10 11. Process according to claim 10, characterized in that the 

process is performed at atmospheric pressure. 

12. Process, according to any of claims 1 to 1 1, characterized in 
that the cork stoppers or planks are placed inside a perforated bag made out of 

15 any net, perforated film, metallic wire or any other method that allows to retain 
the cork products and to let the gaseous phase go in and out. 

13. Process, according to any of claims 1 to 12, characterized in 
that a system where cork stoppers or planks are moved by any mechanical device 

20 assuring that the vapour phase does not exclusively go through preferential paths. 

14. Process, according to any of claims 1 to 13, characterized in 
that the gaseous mixture is previously produced and partially recirculated or 
removed immediately after going through the cork 

25 

15. Process, according to any of claims 1 to 14, characterized in 
that cooling cork after treatment is made using air flow, either forced or exposed 
to natural convection. 
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16. Process, according to any of claims 1 to 15, characterized in 
that the removed TCA, as well as other compounds with aroma, are retained in a 
gas washing system, either hy contact with a solution in an absorption tower or 
by retention in a system trap of liquid nitrogen, or even by catalytic incineration 
5 of excess vapour. 
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Fig. 3 
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